In the literature on negation, Afrikaans is generally categorised as a negative concord language. Unlike most other negative concord languages though, utterances containing multiple indefinites in the scope of negation are typically produced with a combination of one negative indefinite and one (or more) non-negative indefinite, or negative polarity item, as in (i).
(i) Ons het niemand ooit daar gesien nie.
we have nobody ever there PST-see SN ' We never saw anybody there.'
However, although prohibited in formal, standard Afrikaans, where such utterances are prescriptively assigned a double negation meaning (x1x2) and produced with a specific prosodic contour, in colloquial Afrikaans it is also possible to produce multiple negative indefinites with a single, or negative concord, meaning, as in (ii).
(ii) Ons het niemand nooit daar gesien nie. we have nobody ever there PST-see SN ' We never saw anybody there. ' (¬x1x2) Standard analyses of negative concord as presented in the literature do not account for the alternation of indefinites and negative indefinites in (i) vs. (ii), or the potential availability of both negative concord and double negation readings for the utterance in (ii). Perception experiments show that grammaticality judgements, by native speakers of Afrikaans, of multiple negative indefinites presented as auditory stimuli exhibit gradient acceptability in relation to combinations of negative indefinites and non-negative indefinites. Furthermore, this experimental data indicates that listeners use sentence prosody to assist in the interpretation of potentially ambiguous sentences containing multiple negative indefinites. The gradience of acceptability of multiple negative indefinite combinations is mirrored in turn by the frequency of such constructions in a written corpus of Afrikaans. In this paper, we account for this variation in the expression and interpretation of multiple indefinites in the scope of negation within the framework of stratified bidirectional Optimality Theory (OT). Such an analysis fills a gap in the typology of negation in accounting for alternation between negative and nonnegative indefinites in the production of standard and colloquial Afrikaans, as observed through corpus and experimental data, and allows for a prosodically constrained ambiguity between single and double negation readings.
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Introduction
In the literature on negation, Afrikaans is generally categorised as a negative concord language, a language which makes use of multiple instances of negation to express a single negation, as Afrikaans sentences typically contain a sentence-medial negative marker nie, or a negative indefinite as well as a sentence-final negative marker nie (indicated by SN in the gloss), as illustrated in (1). ' We didn't see anybody there.' Van der Wouden (1994) , following and expanding on Den Besten (1986) , characterises this pattern of negative concord as "negative doubling", defining it as the situation in which "a distinguished negative element shows up in all sentences that contain a negative expression". This type of negative concord is contrasted with "negative spread", in which "the negative feature is 'spread' or distributed over any number of indefinite expressions within its scope" (Van der Wouden 1994:95) .
Negative spread is characteristic of most negative concord languages as, in negative concord languages in general, multiple indefinites in the scope of negation must be realised by multiple 1 The term "negative indefinite" is used, following Penka (2007) , in a descriptive manner to refer to both negative quantifiers, such as nobody or nothing in English, and to the so-called "n-words", a term first coined by Laka (1990) for the indefinite pronouns that participate in negation in negative concord languages. The analysis in this paper relies on the uniform interpretation of n-words and negative quantifiers as negative indefinites (¬; cf. De Swart 2010). In Afrikaans, negative indefinites are the nominal and adverbial negative elements niemand ('nobody'), geeneen ('not one'), nooit ('never'), nêrens ('nowhere'), niks ('nothing'), as well as the negative determiners geen and g'n ('no'). 2 The focus of this paper is not on the expression of sentential negation by sentential markers of negation, but rather the expression of indefinites under negation. For further literature that deals specifically with discontinuous negation in Afrikaans, the reader is referred to Den Besten (1986), Robbers (1992) , Donaldson (1993) , Ponelis (1993) , Bernini and Ramat (1996) , Oosthuizen (1998) , Bell (2004) , Molnárfi (2004) , and Biberauer (2008 Biberauer ( , 2009 negative indefinites (MNIs), expressing a single negation, as illustrated by the sentences in (2). In such cases, the interpretation of MNIs can be analysed through resumptive quantification (De Swart and Sag 2002 SN-gives nobody nothing 'Nobody gives anything to anyone.' (Zeijlstra 2004:62) Unlike other negative concord languages though, in colloquial Afrikaans, when producing negative concord utterances containing multiple indefinites in the scope of negation, it is possible to either combine a negative indefinite and one or more non-negative indefinites, as in (3), or, less commonly, combine MNIs, as in (4). May's (1989) operation of absorption, which interprets a sequence of negative indefinites NOx1,…NOxn as a polyadic quantifier complex (May 1989 , Van Benthem 1989 , Keenan and Westerståhl 1997 . According to De Swart (2010:38) , while absorption as resumption goes beyond standard generalised quantifier theory, it is compositional in a higher order theory of meaning, namely that of polyadic generalised quantifier theory. See section 3.2 for further elaboration. 4 An anonymous reviewer queried whether there might not be instances where two negative indefinites and one non-negative indefinite co-occur, however no such constructions were found in the data, nor were they tested in the empirical study. Hence, this remains a question for further study. 5 Sentences in both standard and colloquial Afrikaans that contain both a negative indefinite and sentence-medial nie, as well as sentence-final nie, also receive a double negation interpretation. Unsurprisingly, as is the case in typical double negation languages like English and Dutch, MNI constructions with a double negation meaning do not occur frequently in (standard) Afrikaans, and when they do, the utterance containing such a structure has to be produced with a very specific double negation intonation contour, given in Figure 1 below. 7 Specifically, an MNI combination expressing a double negation meaning needs to be produced with what is termed a "contradiction contour" (Liberman and Sag 1974) . This means that the utterance is produced with a nuclear accent L+H* on the final negative indefinite, and finished off with an L-phrase accent and an H% boundary tone (i.e. a rising pitch associated with the stressed syllable followed by a complex falling-rising tone). In contrast, when MNIs with a negative concord meaning are produced in (colloquial) Afrikaans, the intonation contour used most often is the "declarative contour" (Beckman and Elam 1997:15) , as illustrated in Figure 2 . The occurrence of MNIs with a single negation meaning does not exclude the possibility that, even in colloquial Afrikaans, such constructions may be assigned a double negation interpretation, as in (5) above, if produced with the contour in Figure 1 . However, (ii) Hy het nie niks gedoen nie. he have not nothing done SN 'He didn't do nothing', i.e. 'He did do something.' However, as noted in fn. 2, this article does not attempt to account for the co-occurrence of negative indefinites and the sentential marker of negation, sentence-medial nie. Cf. De Swart (2010) for an explanation of the double negation readings obtained in examples (i) and (ii) along the same lines as the co-occurrence restrictions between sentential negation and negative indefinites in French. 6 All examples in this paper are colloquial Afrikaans unless otherwise labelled. 7 Various authors have discussed this intonation contour requirement in relation to (Verum) Focus, cf. Biberauer and Zeijlstra (2012) , Puskás (2006 Puskás ( , 2012 . See also Prieto, Borràs-Comes, Tubau and Espinal (2013) in regard to the importance of intonation in the interpretation of double negation in Spanish and Catalan. 8 The prosodic notation of the contours was undertaken using Praat, a free software program for acoustic analysis of speech, designed by Paul Boersma and David Weenink (University of Amsterdam), and using the Guidelines for ToBI labelling (Beckman and Elam 1997) .
as we will show in the next section, such interpretations are somewhat difficult to elicit, and virtually impossible without appropriate prosody.
Figure 2. Intonation contour for negative concord utterance
That negative indefinites in standard, prescriptive Afrikaans cannot co-occur with other negative indefinites expressing a single logical negation, while at the same time always cooccurring with a marker of sentential negation, sentence-final nie, is a contradiction that is largely ignored in the literature (some exceptions being Molnárfi 2004 , Biberauer 2009 , Huddlestone 2010 and Biberauer and Zeijlstra 2012 . Furthermore, standard analyses of negative concord as presented in the literature do not account for the alternation of indefinites and negative indefinites in (3) vs. (4), or the potential availability of both negative concord and double negation readings for the utterance given in (4) and (5). This distributional pattern is summarised in Table 1 below. In the current paper, we account for this variation in the expression, and potential ambiguity in the interpretation, of indefinites in the scope of negation within the framework of (bidirectional) Optimality Theory (OT), a framework that naturally accommodates possibly conflicting preferences by making use of a partially ranked, stratified grammar (Anttila 1997 , Bouma 2008 , 2011 . As Anttila and Fong (2004:1254) note, "it is precisely in the domain of variation and ambiguity that OT can provide genuinely new insights and derive results that are difficult to achieve in other frameworks". This paper is organised as follows. In section 2 we examine, firstly, the empirical evidence for MNIs and their preferred interpretation in a written corpus of Afrikaans and through perceptual experiments; secondly, we discuss selected other approaches to the analysis of MNIs in Afrikaans. In section 3 we provide our analysis of these MNIs in Afrikaans, first providing a brief motivation for the use of (bidirectional) OT as a framework in which to analyse the data, and then discussing indefinites in the scope of negation in prescriptive Afrikaans within a bidirectional OT framework. Finally, in section 3.3 we argue that a stratified bidirectional OT grammar can account for the optionality in expression and apparent ambiguity in interpretation of negative indefinites found in colloquial Afrikaans.
Multiple negative indefinites in (colloquial) Afrikaans

Acceptability and preferred interpretation of multiple negative indefinites
In order to develop an analysis of constructions containing MNIs in Afrikaans, it is necessary to determine (i) their acceptability to native speakers of Afrikaans, (ii) their frequency in Afrikaans, and (iii) the default meaning assigned to such constructions.
In order to address (i) and (iii), a perception experiment was set up in order to test Afrikaans native speakers' judgements of spoken utterances containing MNI constructions, as well as to elicit judgements on the meaning of various utterances containing negative indefinite combinations. 9 The perception experiment, administered online, involved a questionnaire consisting of 120 utterances, of which 14 contained MNIs, as illustrated by the examples in (6a-c).
10 These utterances were read twice, once with neutral prosody and once with double negation prosody, as described in section 1. The questionnaire also contained 14 utterances consisting of NI-NNI combinations, as illustrated in (6d). Participants were asked to judge the acceptability of each utterance on a seven-point Likert-type scale. The endpoints were described, with 1 being "acceptable in Afrikaans" and 7 being "unacceptable in Afrikaans", but the intermediate scale values were not given labels. Participants were also asked to indicate the meaning of each utterance. In the case of utterances containing MNIs, participants were given three options: a meaning that corresponded to the double negation interpretation of the utterance, a meaning that corresponded to the negative concord interpretation of the utterance, and an option indicating that neither of the two meanings was appropriate. The questionnaire was administered on two occasions to a total of forty native speakers of Afrikaans, postgraduate and undergraduate students who were (or had been in the past) registered for either General Linguistics or Afrikaans and Dutch at Stellenbosch University; the questionnaire was completed via the online learning environment at Stellenbosch University. All the test items were randomised multiple times to create different versions for each group of participants. Each version of the questionnaire was then divided into two parts in such a way that no utterance (even if pronounced with a different intonation contour) was repeated in the same part of the questionnaire. All the utterances were read several times and the recordings that appeared to capture the intended interpretation the best were selected for inclusion in the study. The utterances were read by two female postgraduate research assistants in the General Linguistics department. Although not trained speakers, it was judged that the level of linguistic awareness and the experience attained as a bilingual language instructor were sufficient criteria to make the readings reliable from a prosodic disambiguation point of view. In addition, there has been criticism levelled at studies that make use of, for example, professional newscasters, as production results of studies using speakers who are trained to produce disambiguating contours may not accurately reflect the prosody of natural conversation and thus may misrepresent the degree of prosodic disambiguation found in everyday speech (Schafer, Speer, Warren and White 2000) .
Two way ANOVAs were conducted to determine the effects of prosodic contour on acceptability and on percentage of correct interpretations of utterances containing negative indefinite combinations. A cross-tabulation was carried out to compare percentages of correct interpretations between utterances produced with a neutral (negative concord) prosodic contour, with those produced with a double negation prosodic contour.
11 Summary statistics are presented in histograms and frequency tables. Figure 3 presents the results of the comparison of acceptability judgements of utterances produced with a neutral prosodic contour with those produced with a double negation prosodic contour. From this we see that there was no statistically significant difference between the mean acceptability of utterances containing combinations of negative indefinites produced with a neutral prosodic contour vs. utterances produced with a double negation prosodic contour in the perception experiment, F(1, 38) = .039 p = .85. The fact that there is no statistically significant difference in mean acceptability judgements based on prosodic contour, means that participants produced much the same acceptability judgements for utterances produced with a neutral prosodic contour as they did for utterances produced with a double negation prosodic contour. Therefore, we can group together the results of the utterances produced with different prosodic contours in our examination of the results of the perception experiment, as they relate to mean acceptability.
As we can see in Figure 4 , the results of these perception experiments show that grammaticality judgements of MNIs presented as auditory stimuli exhibit gradient acceptability in relation to NI-NNI combinations. There is a statistically significant difference between the mean acceptability of utterances containing MNI combinations and the mean acceptability of utterances containing NI-NNI combinations, F(1, 38) = 53.94, p = .00. Specifically, utterances containing NI-NNI combinations have a significantly higher mean acceptability (93%) than utterances containing MNI combinations (75%). These results show that although MNI combinations are generally acceptable to native speakers when presented as auditory stimuli, they do not score as high as the standard Afrikaans form for expressing multiple indefinites in the scope of negation, namely by a single negative indefinite with n-1 indefinites in its scope.
Gradience of acceptability of MNI combinations is reflected in turn by the frequency of such constructions in a written corpus of Afrikaans. In order to address (ii) the frequency of MNI combinations, and (iii) the default meaning assigned to such constructions, a corpus study was undertaken using the Pharos corpus of written Afrikaans which consists of articles from the various NasPers Afrikaans-language newspapers (Beeld, Die Burger, Landbouweekblad and Rapport) and magazines (Dit, Huisgenoot, Insig, Sarie and TV Plus), as well as various Afrikaans fiction and non-fiction books published by Pharos and covering a time span of 21 years, from 1986 until 2006. 12 An analysis of the corpus shows that of the total 2928 negative sentences containing multiple adjacent, existentially quantified variables found in the corpus, 96% contain an NI-NNI combination. The remaining 4% of these sentences contain multiple adjacent negative indefinites. These results are summarised in Table 2 . As pointed out in section 1, it is possible to get combinations of MNIs with both a double negation and a negative concord interpretation. What needs to be determined is the prevalence of double negation interpretations of MNI combinations in comparison to negative concord interpretations of these constructions. On close examination of the corpus data, it was found that 96% of the sentences containing MNIs have a negative concord interpretation, while only 4% have a double negation interpretation. These results are summarised in Table 3 . So, although constructions with more than one negative indefinite are not common in Afrikaans, the occurrence of MNIs is indeed observed. 13 And, contrary to the expectations established by 12 Pharos is a South African publisher specialising in Afrikaans monolingual and Afrikaans and English bilingual dictionaries. We are indebted to them for the use of their corpus. 13 The majority of all the instances of multiple negative indefinite constructions found in the data, came from either sports reports or from readers' letters to the various newspapers or were reported speech, all more colloquial in prescriptive grammars of standard Afrikaans, these MNI constructions are almost always given a single negation or negative concord interpretation. The examples below, taken from the Pharos corpus, illustrate the occurrence in Afrikaans of MNIs. In examples (7)- (9), we see the occurrence of MNI combinations, nooit niemand, niks niemand and nooit niks respectively, with a single negation interpretation, while in (10) and (11) we see this last combination, nooit niks, in contexts that result in a double negation interpretation. 14 In each case, the intended interpretation is recoverable from the context. (7) "Hulle moes haar vreeslik geslaan het," het hy gesê. "Sy was so 'n saggeaarde kind. they must her terribly PST-hit What is striking about the data in Tables 2 and 3 is the marked asymmetry between the occurrence of NI-NNI combinations and MNI combinations (there are far more occurrences of NI-NNI combinations than MNI combinations), and the inverse asymmetry observed for the interpretation of MNI combinations (the majority of occurrences of MNI combinations receives a negative concord interpretation). What must be noted, however, is the paucity of this data when it comes to the interpretation of MNI combinations. In order to address (iii) more comprehensively, the corpus data was supplemented with data from perception experiments, discussed above. By eliciting judgements on the meaning of various utterances containing negative indefinite combinations, the intention is to show that the marked preference for negative concord interpretations of MNI combinations is supported by native speaker intuitions. What becomes clear from the perception experiment data is that the prevalence of negative concord interpretations observed in the written corpus is borne out by the spoken data, with the negative concord interpretation of MNI combinations being the preferred interpretation. Table 4 below provides the frequencies for the assignment of negative concord and double negation interpretations to the utterances produced with a neutral intonation contour. From these figures, we see a similar pattern to the one observed for the corpus data given in Table 2 . In the perception experiment, however, the distribution of negative concord to double negation interpretations occurs in a ratio of 5:1, which is much higher for double negation interpretations than that observed in the corpus data. However, despite the fact that the percentages are not identical in both data sets, the broad observation holds, namely that there is a marked preference for negative concord interpretations of MNI combinations (when produced with a neutral intonation contour). 15 As pointed out by an anonymous reviewer, it is possible to argue that a 17% occurrence of double negation interpretations falls within the noise range of the experiment, and therefore one could take this to be evidence against the possible ambiguity of MNIs in colloquial Afrikaans. Table 5 shows the frequencies for the assignment of negative concord and double negation interpretations to the utterances produced with a double negation intonation contour. We can see that there is a 65/35 split in favour of the double negation interpretation for utterances produced with a double negation intonation contour. This provides evidence for the observation that the occurrence of MNIs with a single negation meaning in colloquial Afrikaans does not exclude the possibility that such constructions may be assigned a double negation interpretation if produced with an appropriate double negation prosodic contour. The fact that the data presented in Table 5 is less clear-cut than that in Table 4 may be a result of certain participants failing to take into account the intonation contour present. As Espinal and Prieto (2011) show in experiments related to the interpretation of double negation in Catalan, a contradictory intonation contour is crucial for Catalan listeners to correctly attain a double negation interpretation, so it is uncontroversial to expect the same in Afrikaans. This data further supports the claim that the negative concord interpretation of MNIs is the preferred interpretation for these structures and, when in doubt, a hearer tends to opt for the negative concord interpretation as the default interpretation.
A Chi-square test with Yates' continuity correction comparing the interpretations of the neutral vs. double negation interpretations revealed that the interpretation of an utterance differed significantly as a result of the intonation contour, χ2 (1, N = 999) = 236, p = 0.00 (the Fisher exact test statistic value is 0, with the result significant at p < 0.01).
What the data discussed in this section shows is that there is variation in the expression of indefinites in the scope of negation in Afrikaans, as well as in the interpretation of MNI combinations. It is possible to express a single negation both with an NI-NNI combination and with an MNI combination, and it is possible to assign either a double negation or a negative concord interpretation to an MNI combination (although the latter variation occurs almost exclusively with MNI utterances produced with a double negation prosody contour). In order to account for this variation and potential ambiguity, any analysis proposed must explain the occurrence of two possible forms to express a single meaning for the two possible interpretations of MNI combinations.
Other approaches to the analysis of multiple negative indefinites in Afrikaans
One possibility to account for the two possible interpretations of MNI combinations in Afrikaans would be to posit an analysis along the lines of Zeijlstra (2004 Zeijlstra ( , 2007 and characterise MNI combinations with negative concord interpretations as non-productive lexicalised expressions or Emphatic Multiple Negative Expressions (EMNEs). According to Zeijlstra, EMNEs differ from standard negative concord constructions in five ways:
EMNEs have an emphatic reading; negative concord constructions usually do not; (ii) EMNEs are subject to strict adjacency conditions, contrary to negative concord constructions; (iii)
The first part of the EMNE must carry stress, otherwise it is ruled out; (iv)
The meaning of an EMNE is not always straightforward, contrary to most negative concord expressions; (v) The formation of EMNEs is not productive; speakers generally differ with respect to which EMNE they accept and which they do not accept. (Zeijlstra 2007:80-81) Zeijlstra argues that EMNEs cannot be analysed as instances of negative concord that surface in double negation languages; his proposal is that, due to their idiosyncratic nature, EMNEs are in fact single lexical items despite their complex appearance. However, MNI combinations in Afrikaans are generally productive, are not subject to strict adjacency conditions, and are equivalent to the expression of negation by an NI-NNI combination, i.e. they generally carry no additional emphasis. As such, MNI combinations in Afrikaans fail to fulfil Zeijlstra's crucial characteristics of EMNEs (Zeijlstra 2007:79) . Furthermore, as the perception experiment data shows, the negative concord interpretation of these constructions appears to be the default interpretation unless there is a very specific prosodic contour present. This is in fact the opposite of what Zeijlstra's analysis would predict. Rather, it is necessary to account for MNI combinations within an integrated theory of negative indefinites in Afrikaans.
A second possibility would be to account for this variation and ambiguity in terms of different registers or varieties of Afrikaans, such as formal vs. informal Afrikaans or standard vs. colloquial Afrikaans. The latter distinction is one that has been assumed to this point in the paper, and is one that underlies Biberauer and Zeijlstra's (2012) analysis of negative concord in Afrikaans. According to Biberauer and Zeijlstra, MNI combinations always yield a double negation reading in what they term "Afrikaans A" -the conservative variety of the spoken language, and the variety that we have characterised as standard, prescriptive Afrikaans -but that both double negation and negative concord readings are available in "Afrikaans B" -the variety that we have characterised as colloquial Afrikaans.
Biberauer and Zeijlstra (2012) Biberauer and Zeijlstra argue that one of the two respects in which Afrikaans B differs from Afrikaans A is that in colloquial Afrikaans MNIs may yield a negative concord reading in addition to the double negation reading that is obligatory in standard Afrikaans. In the case of double negation readings of MNIs in colloquial Afrikaans, the authors argue that it is the assignment of a special type of focus, namely Negative Verum Focus, to one of the negative indefinites which disrupts the agree relation, preventing a negative concord interpretation of the utterance. However, while this analysis appears to account for how combinations of MNIs are able to yield both a negative concord and a double negation interpretation, Biberauer and Zeijlstra do not provide an explanation for why it is still preferable in colloquial Afrikaans to use an NI-NNI combination in place of an MNI combination. As pointed out in the introductory section, the central focus of this paper is the potential ambiguity between negative concord and double negation interpretations of MNI combinations on the one hand, and the variation in the expression of multiple indefinites in the scope of negation on the other hand. In the next section, we provide our analysis of this variation, first providing a brief motivation for the use of (bidirectional) OT as a framework for the analysis.
A bidirectional OT account of multiple indefinites in the scope of negation in Afrikaans
(Bidirectional) Optimality Theory
Optimality Theory is a general theory of language and grammar that originated with explorations of the ability of optimisation principles, from research on neural network modelling, to provide insights into the structure of the language faculty (Prince and Smolensky 1997:1604 ). An optimisation approach to language entails that speakers select an optimal form for expressing a given meaning, while hearers, in turn, select an optimal interpretation for a given form. These optimal forms and meanings are determined on the basis of the application of various constraints which typically conflict, and an optimal form or meaning is taken to be one that best satisfies the total set of constraints. According to Hendriks, De Hoop, Krämer, De Swart and Zwarts (2010:2) , an optimisation approach not only provides "a new way to tackle old problems in the areas of compositional semantics, lexical semantics, language acquisition and language typology, but such an approach may also allow for the integration of linguistic results with results from the wider field of cognitive science". 16 De Swart (2010) argues against the view that a compositional analysis of negation and negative concord should be based on covert or empty negative operators, noting that "[i]f a truth-functional operator like ¬ can remain implicit in the sentence, or the negation particle is semantically potent in some sentences, but not others, the distinction between affirmation and negation is blurred" (De Swart 2010:35) .
In OT, a grammar consists of a ranked set of well-formedness constraints. These constraints apply simultaneously to representations of structures, are ordered in a constraint hierarchy according to strength, and are violable. A constraint may be violated but only in order to satisfy a stronger constraint. The assumption is that languages share the same set of constraints and that differences between languages are the result of the language-specific ordering of the same set of constraints. Constraints are of two types, namely markedness constraints, which are solely applicable to the form of the output and are blind to the form of the input, and faithfulness constraints. In syntax and semantics, faithfulness constraints amount to a relation of association, that is, they associate a particular form with a particular meaning. As such, they take into account both the input and the output. Markedness constraints entail that certain forms or meanings are preferred to other forms or meanings because they are unmarked.
For example, in the case of negation, FNEG -given in (13) -is a faithfulness constraint which requires that negation in the input be reflected in the output. In conflict with this constraint is the markedness constraint *NEG, given in (14), which aims at the reduction of structure in the output by avoiding negation.
(13) FNEG Be faithful to negation, i.e. reflect the non-affirmative nature of the input in the output.
(14) *NEG Avoid negation in the output.
A ranking of FNEG higher than *NEG, given in (15), resolves the conflict and derives the fact that negative meanings are formally expressed in natural language.
(15) FNEG » *NEG
We can illustrate the effect of this constraint ranking on the generation and interpretation of propositional negation in relation to the sentence in (16), with Tableaux 1 and 2 below. In OT, optimisation is typically represented in a tableau: the input to the optimisation is given in the top left-hand cell, while the possible outputs are given in the first column below the input. The constraints are given in the top row, ordered according to their constraint ranking. An asterisk (*) in a cell indicates a violation of a constraint, while an exclamation mark (!) indicates a fatal violation of a constraint. The pointing hand () represents the optimal candidate.
(16) It is not raining.
In these tableaux, FNEG is ranked higher than *NEG, leading to the optimal candidate for the input in Tableau 1, the meaning rain, being the form that reflects the negation present in the input (It is not raining). For the input in Tableau 2, the form It is not raining, the optimal candidate is the meaning rain, which reflects the negation present in the input. 
*
Bidirectional optimisation is a way of capturing the intuition that hearers not only rely on their own perspective, but also take into account the speaker's perspective when interpreting an input. Whether the opposite is also the case, i.e. whether speakers take into account both their perspective and the hearer's perspective when producing an output, is, however, a point of debate (cf. Zeevat 2000 Zeevat , 2006 Wilson 2001) . In a bidirectional OT framework, optimality is defined in terms of pairs of a form f and a meaning m, with form-meaning pairs that compete in one direction of optimisation being constrained by the outcomes of the other direction, and vice versa, and a form-meaning pair being an optimal pair if there is no pair with a better form or a better meaning. In bidirectional optimisation, a form-meaning pair f,m is optimal if and only if there is no other pair f',m such that f',m » f,m, and there is no other pair f,m' such that f,m' » f,m, where » is an ordering relation which can be read as "being less costly, being more harmonic, being more economical" (Blutner, De Hoop and Hendriks 2006:23) . This means that form-meaning pairs that compete in one direction of optimisation are constrained by the outcomes of the other direction, and vice versa, and a form-meaning pair is an optimal pair if there is no pair with a better form or a better meaning. Under strong bidirectional optimisation, an optimal pair blocks all other pairs in the same competition. The term "blocking" is used to describe the situation where a possible form or form-meaning pair does not exist because an alternative form or form-meaning pair already does. For example, there are two possible ways to realise the comparative form of good in English -either by means of the regular form gooder or by means of the irregular form better. Because the irregular form better is preferred in English, the regular form gooder is blocked as the comparative form of good. So, in terms of form-meaning pairs, because better (form f) is preferred to gooder (form f') for the comparative meaning of good (meaning m), the form-meaning pair better, comparative meaning of good is more harmonic than the form-meaning pair gooder, comparative meaning of good, and, as there is no pair more harmonic, the pair better, comparative meaning of good is then the bidirectionally optimal form-meaning pair. This notion of 'bidirectional optimisation' is illustrated in Figure 5 , with the arrows indicating preference relations.
Of course, in language, total blocking of certain form-meaning pairs by optimal pairs does not always occur; rather, we get instances of partial blocking. An example of partial blocking is the relation between kill and cause to die (Blutner 2000) . The lexical causative kill is the shorter, less complex form, and is used in the stereotypical causative situation where the action is accomplished in a direct way. However, the longer, more complex form cause to die is not completely blocked by the lexical causative; rather, it is used in more marked situations where the action is accomplished in an indirect way. Take the sentences in (17) for example (Blutner 2000:202) . The second sentence, (17b), could be used appropriately when Black Bart caused the sheriff's gun to backfire by stuffing it with cotton, a situation in which the action of killing the sheriff is accomplished in an indirect way.
(17) (a) Black Bart killed the sheriff.
(b) Black Bart caused the sheriff to die.
In order to account for situations where partial blocking occurs, Blutner (2000:203) proposes a recursive variation of bidirectional optimisation, called "weak bidirectional optimisation", or "super-optimality". In weak bidirectional optimisation, a form-meaning pair f,m is superoptimal if and only if there is no other super-optimal pair f,m such that f,m » f,m, and there is no other super-optimal pair f,m' such that f,m' » f,m. The notion of 'super-optimality' can be illustrated by the bidirectional optimisation diagram in Figure 4 , in which the arrows point to the preferred pair and the super-optimal pairs are marked with the symbol . If we examine this diagram we see that, under strong bidirectional optimisation, only one pair, f1,m1 is a bidirectionally optimal pair, as this is the only pair from which no arrows are leaving and towards which two arrows are pointing. However, under weak bidirectional optimisation, the pair f2,m2 emerges as a super-optimal form-meaning pair as there is no other super-optimal pair that has either a better form for the same meaning or a better meaning for the same form. In Figure 6 , the pair f2,m2 is not in direct competition with the only other super-optimal pair f1,m1, because they differ in both their form and their meaning component.
Figure 6. Weak bidirectional optimisation
This definition of weak bidirectional optimisation allows, in principle, for two types of superoptimal form-meaning pairs: firstly, the strong pair f1,m1, consisting of an unmarked form and an unmarked meaning, and secondly, the weakly optimal pair f2,m2, consisting of a marked form and a marked meaning. Both pairs are super-optimal because there are no alternative super-optimal pairs in which either the form is more economical with respect to the same meaning, or the meaning is more adequate with respect to the same form. And so, in language, a suboptimal form f' is not blocked entirely, but only as a match to a meaning m which is better paired with an unmarked form f (De Swart 2010:70).
A standard (bidirectional) OT grammar imposes a total ranking order on constraints, meaning that variation and ambiguity are ruled out, as the optimisation of an input generally yields exactly one optimal output. As noted in the previous section, however, both variation and ambiguity are present in the realisation of indefinites in the scope of negation in colloquial Afrikaans. We intend to make use of Bouma's (2008 Bouma's ( , 2011 solution, which adopts Antilla's (1997) conception of stratified, or partial, constraint rankings. A stratified (bidirectional) OT grammar allows for the distribution of the set of universal constraints over different strata, with constraints within strata unranked with respect to one another. When two constraints in one stratum {A, B} conflict, both the candidate preferred by A and the candidate preferred by B will be optimal, allowing for two winning candidates. As Bouma and Hendriks (2011:62) point out, "a stratified ranking A » {B, C} » D can be seen as denoting a set of compatible, fully specified rankings {A » B » C » D, A » C » B » D}, and a form-meaning pair is optimal when it is optimal under one of the fully specified rankings in this set". This approach therefore predicts both variation in form and ambiguity 18 .
De Swart (2010) provides a detailed discussion of the problems with existing theories of negative indefinites, in view of cross-linguistic variation, pointing out that a (bidirectional) OT analysis allows one to account for both the syntax of negative indefinites and their semantics, and how the form and function of negative indefinites hang together in the syntax-semantics interface. We adopt the same approach in this paper which allows us to distinguish two classes of languages in terms of the OT grammar each language adopts. The essence of the OT analysis is that a language exemplifies negative concord if it has a highly ranked constraint in the syntax that forces the proliferation of special "negative" forms which reflect that the indefinite is in the scope of negation. In order to guarantee that the proliferation of negative indefinites does not lead to multiplication of negation in the semantics, the syntactic constraint favouring the use of negative indefinites must be balanced by a semantic constraint avoiding multiplication of negation in the semantics. If iteration is blocked by such an economy constraint, the resumptive reading will be dominant, leading to the desired single negation reading.
Multiple indefinites in the scope of negation in standard Afrikaans
If we take Afrikaans to consist of two varieties -one variety in which negative spread is possible, and another variety in which negative spread is impossible -then we can characterise the variation in the expression of MNIs in the scope of negation as a result of two different grammars. Such an approach makes use of the OT notion that cross-linguistic differences in the possible realisations of negation in natural language are a result of different grammar-specific rankings of constraints. As such, De Swart's (2010) approach to the analysis of negative indefinites in natural language provides a useful framework.
In Afrikaans, the production of indefinites in the scope of negation is governed by three constraints. Firstly, FNEG, given in (13) above, requires that negation in the input be reflected in the output. This constraint is highly ranked in all varieties of Afrikaans, and is satisfied by a single marker of negation, whether that be a sentence-medial negative marker or a negative indefinite. A second constraint, NEGATTRACT, given in (18), which requires that (clausal) negation be realised on an indefinite in argument or adjunct position, accounts for the strong tendency that languages have "to attract the negative notion to any word that can easily be made negative" (Jespersen 1917:56) . This constraint is satisfied when the clausal negation is realised minimally on one indefinite.
(18) NEGATTRACT Realise (clausal) negation on an indefinite in argument or adjunct position.
In Afrikaans, NEGATTRACT is ranked high, as the examples in (19) The picture becomes more complex if there are multiple indefinites in the scope of negation. In order to account for why some languages express negation with MNIs while others do not, a third faithfulness constraint, MAXNEG -given in (20) -requires that all "negative variables", i.e. all indefinites in argument or adjunct position interpreted in the scope of negation, be formally marked with negation.
(20) MAXNEG Mark "negative variables" (i.e. mark indefinites in argument or adjunct position that are interpreted in the scope of an anti-additive operator such as negation, as formally negative).
These three faithfulness constraints are in conflict with the markedness constraint *NEG, given in (14), which aims at the reduction of structure in the output by avoiding negation. 20 In double negation languages, including the prescriptive variety of Afrikaans, *NEG is ranked higher than MAXNEG. This means that when producing multiple indefinites in the scope of negation, a form containing a single negative indefinite together with n-1 indefinites in its scope, is the optimal form for the single negation meaning x1x2…xn. The production of indefinites in the scope of negation is reflected in Tableau 3. 19 The hash symbol (#) indicates that the sentence in (19b), although acceptable for expressing constituent negation -i.e. where there is a specific "something" that we didn't buy -or for expressing a denial of a previous assertion, is not an acceptable way to express the neutral meaning we didn't buy anything, i.e. clausal negation. 20 As noted in fn. 2, the focus of this paper is on the expression of indefinites under negation, therefore the implications of *NEG on the sentence-final nie in Afrikaans are not addressed in this analysis. When it comes to the interpretation of (multiple) negative indefinites, the situation is far from simple. Whether MNIs are interpreted as negative quantifiers that each contribute their own negation or whether they are interpreted as negative concord items (so-called "n-words") is, according to De Swart and Sag (2002), decided in the grammar and not in the lexicon. De Swart and Sag's central assumption is that negative indefinites (whether negative quantifiers or nwords) are inherently negative and that there are two ways in which a sequence of these elements may be interpreted -either, in negative concord constructions by resumption, or, in double negation constructions, through function application by iteration. What this means is that if a sequence of negative indefinites is interpreted in terms of resumption, through the building of a polyadic quantifier, then a single negation, or negative concord, interpretation results. On the other hand, if a sequence of negative indefinites is interpreted via iteration (function application), this results in a double negation reading. Following Keenan and Westerståhl (1997) , De Swart and Sag give the definition of resumptive quantification as in (21), where E is the universe of discourse, the one-place predicates A1 through Ak represent the restrictors of the quantifiers, and the k-ary predicate R their scope. The formal semantic analysis developed in De Swart and Sag (2002) accounts for how languages may allow both double negation and negative concord, and explains -if a language has a preference for either double negation or negative concord -how the interpretation of negative indefinites takes place. However, it is not able to predict whether a language will have a preference for one interpretation over another. This is where bidirectional OT comes in as a way to account for the cross-linguistic variation on the basis of the interaction between violable constraints. De Swart (2010) points out that iteration is the preferred method of interpretation of MNIs as it can be defined in terms of first-order logic. She therefore proposes the constraint INTNEG, a faithfulness constraint that mandates the interpretation of every negative indefinite in an input form as contributing a semantic negation at the first-order level in the output.
(24) INTNEG Force iteration (i.e. interpret every negative indefinite in the input form as contributing a semantic negation at the first-order level in the output).
As a faithfulness constraint, INTNEG is in conflict with the markedness constraint *NEG because, while it is generally preferable for interpretation of MNIs to take place via iteration as it is first-order definable, this involves multiplying the negation in the output. *NEG, on the other hand, mitigates against (multiple) negation in the output. For this reason, if *NEG is ranked higher than INTNEG, iteration of negative indefinites will not be the preferred method of interpretation. In such a case, the interpretation of MNIs will take place via resumption of a polyadic quantifier, which will result in a single negation interpretation. Cross-linguistic variation is then seen to be the result of language-specific orderings of the same set of constraints. Therefore, the relative ordering of INTNEG and *NEG results in either languages with negative concord interpretations of expressions containing MNIs (negative concord languages) or languages with double negation interpretations of expressions containing MNIs (double negation languages).
In prescriptive, standard Afrikaans, INTNEG is ranked higher than *NEG. This means that the interpretation of MNIs takes place via iteration, and every negative indefinite is interpreted as contributing its own semantic negation. This entails that when a construction containing MNIs is produced, all the negative indefinites contribute a negation to the interpretation. The interpretation of MNIs in standard Afrikaans is reflected in Tableau 4.
Tableau 4: Interpretation of MNIs in standard Afrikaans
The generation and interpretation of multiple indefinites under negation in standard Afrikaans can be further represented in bidirectional OT, as illustrated in Tableau 5, allowing us to account for the (highly marked) occurrence of MNI combinations with a double negation interpretation. The competition represented by this tableau is one between paired forms and meanings (<f,m>), and bidirectional optimisation over these form-meaning pairs results in the selection of one or more super-optimal pairs. Pairs that are suboptimal in one or other direction of optimisation are blocked. So, even though a meaning might be optimal, if its paired form is suboptimal (in relation to another form), the pair is blocked; likewise if a form is optimal but its paired meaning is suboptimal (in relation to another meaning), then that pair is also blocked.
Tableau 5: MNIs in standard Afrikaans (production and interpretation)
form-meaning pairs FNEG NEGATTRACT INTNEG *NEG MAXNEG < nooit iets, x1x2>  ** * < nooit iets, x1x2> *** * < nooit niks, x1x2> * *** < nooit niks, x1x2>  **** In Tableau 5, the form nooit iets is the optimal form for expressing the meaning x1x2. This is a result of the fact that the only other form competing to express this meaning, nooit niks, loses out as it incurs an extra violation of *NEG. The meaning x1x2, in turn, is suboptimal as an interpretation of the form nooit niks as it violates INTNEG. We are then left with two possible forms for expressing the meaning x1x2: nooit iets and nooit niks. However, in standard generalised quantifier theory, the interpretation of sequences of quantifiers is derived by function application, which means that in order to derive a meaning consisting of two negations, there would have to be two negative quantifiers in the form. The restrictions that generalised quantifier theory place on the function that specifies the set of possible candidate meanings for a particular structure therefore exclude the form nooit iets as a possible form for expressing the meaning x1x2 (hence the grey row in the tableau). 21 We are therefore left with the form nooit niks as the optimal form for expressing the meaning x1x2, and vice versa.
This analysis is able to account for the observation that in prescriptive, standard Afrikaans (the conservative variety of the language), the way of realising indefinites in the scope of negation is with NI-NNI combinations, while MNI combinations always yield a double negation reading, although the account presented here does not accommodate the observation that a particular double negation prosodic contour is necessary for the latter. However, because of the strict ranking of constraints in ordinal OT, this analysis is unable to account for the variation, with regard to the production of multiple indefinites in the scope of negation, present in colloquial Afrikaans (as discussed in section 2.1). In order to account for this variation, we have to make use of an approach that predicts variation, namely Bouma's (2008 Bouma's ( , 2011 stratified bidirectional OT, as discussed briefly in section 3.1.
Multiple negative indefinites in colloquial Afrikaans
In the previous section, three constraints were discussed which govern the expression and interpretation of indefinites in the scope of negation in standard Afrikaans, namely *NEG, MAXNEG and INTNEG. According to De Swart (2010) , the ranking of *NEG and MAXNEG accounts for the cross-linguistic variation in the expression of indefinites in the scope of negation in negative concord vs. double negation languages, while the ranking of *NEG and 21 Following De Swart (2010:61), we consider candidates generated by the function INT, which specifies the set of candidate meanings for a particular expression, to be constrained by a correspondence function between forms and interpretations. Candidates generated by INT are taken to be constrained by standard semantic theories such as type theory, the lambda calculus, and generalised quantifier theory.
INTNEG accounts for cross-linguistic variation in the interpretation of MNIs. These constraints should therefore be sufficient to account for the variation in colloquial Afrikaans.
De Swart (2010:142) argues that only rankings where MAXNEG and INTNEG are distributed on either side of *NEG reflect viable options for a linguistic system that balances generation and interpretation of negative utterances. The argument is that if INTNEG and MAXNEG are ranked lower than *NEG, then an MNI form will not be motivated by the low ranking of MAXNEG, even if the ranking leads to a negative concord interpretation of such constructions. However, if we make use of Bouma's (2008 Bouma's ( , 2011 conception of stratified OT 22 , we can take *NEG and MAXNEG as occurring in the same stratum (and are therefore unranked with regard to each other), the variation in the expression of multiple indefinites in the scope of negation arises, and the unbalanced nature of the constraint ranking is overcome. The two possible rankings of these constraints are shown in (25) When the input meaning is a negative concord meaning, the production optimisation proceeds under the two possible constraint rankings given in (25). In effect, both outputs incur the same number of violations and, as pointed out in section 3.1, are both winning candidates. The conflict between the two constraints within a single stratum therefore results in variation: one input is mapped to two outputs. Furthermore, the interpretation optimisation also proceeds under the two constraint rankings given in (25), depending on the output of the production optimisation. However, as MAXNEG and INTNEG do not interact directly, the outcome is a negative concord interpretation in both cases. The assumption here is that the input form is an MNI combination produced with a neutral prosodic contour. If a double negation prosodic contour were present, then we would be analysing a different form-meaning pair, one that would be subject to further faithfulness constraints requiring the marking of prosodic prominence and the interpretation of such prosodic information, something related to Biberauer and Zeijlstra's (2012) Negative Verum Focus. The result of the bidirectional optimisation over form-meaning pairs without double negation prosody is given in Tableau 6, where the vertical dotted line indicates the unranked constraints, i.e. constraints within the same stratum. What appears to be crucial here is that the hearer must take a speaker's perspective into account in order to correctly interpret an utterance, as assigning a meaning to an utterance is not an arbitrary exercise. Bidirectional optimisation, the combination of production (the speaker's perspective) and comprehension (the hearer's perspective) allows one to account for the interpretation of MNIs in colloquial Afrikaans. Under this approach, the hearer must reconstruct the speaker's intention in order to interpret the utterance. If we therefore consider the grammar proposed here to be bidirectional, we end up with a grammar in which the hearer's optimisation involves both the syntactic and semantic constraints governing the expression and interpretation of multiple indefinites in the scope of negation.
Conclusion
The aim of this paper was to provide a bidirectional OT analysis of multiple indefinites in the scope of negation in Afrikaans. In order to achieve this aim, a description of the occurrence of these (negative) indefinites in Afrikaans was presented, with particular focus on the gradience of acceptability of MNI combinations, as determined by perception experiments, and the frequency of such constructions in a written corpus of Afrikaans. We have shown that although multiple indefinites in the scope of negation are generally realised by one negative indefinite together with any number of non-negative indefinites, it is possible for MNI constructions to occur in Afrikaans. Further, we pointed out that although infrequent, these MNI combinations are prescriptively assigned a double negation interpretation in standard Afrikaans. However, both the corpus data and the experimental data show that MNI combinations, contrary to expectations, are in fact generally assigned a negative concord interpretation. The analysis presented in this paper suggests that when MNI combinations are produced with a specific contradictory prosodic contour, associated with double negation constructions, they are typically associated with the prescriptive, standard variety of the language and assigned a double negation interpretation. However, when MNIs are produced with a neutral prosodic contour, they are assigned a negative concord interpretation. The variation in form and interpretation of multiple (negative) indefinites in the scope of negation in Afrikaans is accounted for by three constraints, namely *NEG, MAXNEG and INTNEG. We argue that in a partially ranked, stratified OT grammar, *NEG and MAXNEG are in the same stratum and as such give rise to two possible constraint rankings and consequently two winning candidates for the generation of utterances containing indefinites in the scope of negation in colloquial Afrikaans. In line with other cross-linguistic observations on the production of negative concord and double negation MNI constructions, this paper shows that the different rankings of universal constraints governing the production and interpretation of negative indefinites can account for variation in the expression, and the apparent ambiguity in the interpretation, of indefinites in the scope of negation in standard and colloquial Afrikaans in a bidirectional OT model in which the hearer must take the speaker's perspective into account.
